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LIFSHITS, I. M.

' UBSR/Matpemaﬂcs - Perturbetion Jan/Feb 52
A Theory, Quantum Statistics

"p Problem in the Perturbation Theory Connected
With Quantum Statistics," I. M. Lifshits.

"ggpekh Matemat Nauk" Vol VII, No 1 (47), pp 171-
1

Quantum statistics and crystal theory have the
problem of computing the spur (trace) of the opera-
tor Sp (F(L4A)-F(L). Solves a similar problem for
an arbitrary degenerate perturbation operator A

- without using any usual requirement of "smallness"
L of A. Gives example of the computation of free

' energy of & solid soln., Submitted T May 51.
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.1 UBBR/Physics - Thermodynamics
aE : : and Needles at Low
Ey 1ty of Thin Films
1 e e g RS

\:‘ i Acad Sci Ukrainian 8SR X

K t} n7hur Eksper { Teoret Fiz" Vol XX1I, §o %, © -
‘ ; & pp WTL-TH 3 ton LavG~
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USSR/Physics - Tharmodynamics Apr 52
“ppermal Properties of Catenary (Crain) and
Laminar Structures at Low Temperatures,” I. M.
Lifshits, Phys Tech Inst, Acad Sci Ukrainian SSR

"Zhur Eksper 1 Teoret Fiz" Vol XXII, No 4, pp WT5-

486
Investigates subject taking into account results

obtained by author for thin £ilms. Basic method

consists in finding the dispersion law of long-
wave spectrur band of oseillations of laminar

crystal as & whole in an approximation in which,

215785

sticity theory of strongly ani-
sotropic body, the transversal rigidity of sep
atomic layers or chains is teken into account. Re-
sults are used for studies of thermodynamic coeffs.
Indebted to A. A. Galkin. Received 19 Nov 51L.
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. Aug 52
" 'ygsR/Engineering - Vacuum Pumps g

nrheory of gtean-Jet Vacuud Pumps," I. M. Lif-
shits, L. N. Rozentsveyg

" mgnur Tekh Fiz" Vol 22, Ko 8, pp 1362-1375

-iet pump. De-
| Studie;:;iﬁi]: ﬁeigeztzlzigg tge velocity
Ve ation and the limit of obtainabie
‘ﬁcﬁv\m at various values of pa.ranete;s ,,S Cj:.ne F
acterizing the jet. Indebted to K. D.
1nikov. Received 13 May 52.
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Thermochemistry

SR Remarks on I, M. Livshits' works: "Thermal properties of chain ani layer structures at
e low temperatures"” and "Heat capacities of thin films and acicular-shaped bodies.”
V. V. Tarasov. Zhur. fiz, khim, 26 no. 5, 1952,

Rusgian Accessiong, Library of Congress, November 1952, Unclassified.

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8

e

ity of fuswn from: t%e BuT m.‘

‘Individual’ rogions,” the temp. can :
ourrencs of Jocal fusim»nnnloi ‘dua 60 ﬁnctuaﬁnn.
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£ |//The development of pucle] bl loél meltisi.. L

- and T, M Lilshijts (£ M. Gorkif Stite Unly,,

r*]-(l)o s VOHA O.0.3. K. 8Ty Vi1 red
| sheoretical study in‘which L; anl ‘G, ( Cl 80,2220d) conai - -~
,.ﬁign);: ttj:lr'cons%ercnoﬂ,oi ‘the thermodynamyc potential of'-
const:.yol; this local niefting occurs at & mych lower temp,. -7
S::n’z:neml'eompleté melting.,: In the’P-T diagram thete . -
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1. LIFSEI?S, I, 1.
2. USSR (600)

L. Thermochemistry

I T V. V. Tarasov's theory of heat
eat capacitie i c
: my work in this field, zhur. fiz.{khim-,82'?I,ld1x‘giszreTg;gs concorning
L ’ .

Monthly List of Russian Accessions, Library of Congress, April, 1953, Uncl
, .
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clig and normal phases, = The kincticsof - -
this-process § discussed, toking
possibitity of relaxatio
“Thé discussion s limited-ta 3
hat* mean-free-path - cffects !
pressions are_ given for tho depth of the boundary -
a function of time for varlous limiting conditions. :
en nlsa Abate, 1016.(1952).. . o, 3\10&8'::&'&0 ,
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. : KINETICS OF THE DESTRUCTION OF SUPERCONIIC: o

‘ ' - g., TIVITY B, e
' - *"and M, I. Kaganoy, Translatad from Doklady Akad. §.8.8.R.

20, 529-31(1853). 3p. (NSF-tr-91)

- an /5 =44 . The kinctics of the destruction of superconductivity by an’ | .
r-8 Jomi5 /954

alternating field with frequency w = 10% soc™! was inveati-

' gated. A kinetic equation was derived {rom the Maxwell
N - equations limited by certain boundary conditions: —-8H/Bz =
) (—4n/c)T; 8E/bz = (~1/c)(oH/0t); B z-0 = Hy(wth E leewy =

Hy (t*(t)/c); and dr/dt = (H(E) - Hy)/Hudva (.8.R.)
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LIFeHITS, I. M.

USSR /Physics - Magnetic Sisceptibility, 1 Aug 53
' Low Tewperatures

wrneory of Magneilc Susceptibility of Thin Metal-

, 1lic_ layers at Tow Tcmperatures,":ll. M. Iifshite
. end’k. M. Kosevich, Phys-Tech Inst, Acad Sci Ukr
' SSRi,xfiKhar‘kov»State Univ im Gor'kly .

DAN SSSR, Vol 91, No &, pp 795-T98

Study magnetic properties of & metallic layer of
 finite thickness. The usual assumption is made

of electron ges between two infinively high

"potential walle." Obtain formulas that

272186

 facilitate study of arbitrary thickness of film.
- presented by Aced L. D. landau. 5 Jun 53.

{ USSR/Physics - X-Ray Background 1 Nov 53
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B Ussr/Physics - Energy spectrun FD 419 ,
B ca 11 Pub, 147-5/16
Author : Lifshif_.g ,I ' M.
M Title . Determining the energy spectrum of a Bose system from its heat capacity
Periodical . Zhur. eksp. i teor. fiz. 26, 551-556, May 1954
Abstract . Studies ‘e possibility of determining the energy gpectrum of a Bose

system from its heat capacity. Solves analytically this problen.
Shows that the formal solution of the obtained integral equation 1s
instable; however, the "smoothed" spectral density of stability, which
is of physical interest, ceén also be constructed from experimental
data in principle with the desired degree of accuracy. Thanks L. D.
Landsu, V. A. Marchenko, and M. G. Kreyn for their discussions.

Institution : Physicotechnical Institute, Academy of Sciences Ukrainian SSR

- Submitted . November 2, 1953
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YL .
Ldfenits, I. M., and Kosevich, A. M.

: On;i;tho‘jth'e"qrybﬁhe:_dé; Haas - van Alphen effect for particles with
-f_’gx‘;b‘it ary law of ‘dispersion LT

s The periodical dependence of magnetic ‘susceptibility upon the field at
l_flqw_;t'emperatur,cs (the de laas ~ van Alphen affect) is observed for a
oo large number of metals The quantitative theory of this phenomenon
. was develope P : quadratic law of dispersion which
‘18 good only ' level zone. The article analyzes
. conditions under . {on mentioned above is
good and it comes o the conclusion that such an assumption is without

. a resonable base. Four references.

.‘ Ins'bi’oution A_ Acad. “of ‘Sc. Ukr;-SSR, }‘I’hyaico—’l‘ochn. TInstitute -

reesenbod by ¢ Acadomioan, L. D. Landew, tarch 13, 39%%
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 tSSE/Physics - Electronics

R ji‘f. ,L;i.fvéhitss' 1. M. and Pogorelov, ALV

s Determination of the Fermi surfac
- oscillations of. magnetic susceptibility
o DeKL. AN SS5R, 96, Ed.6, 1143 = 1145, June 195k
A8 u,y.,réthe.deiuaaa;vaniAlphen'errecﬁ for rarticles with arbitrary dis~
- persion-law showed that ‘the-periods and amplitudes- of .the magnetic moment- -
- _opscillation are connected with the form of the Fermi boundary surface for
 electron in the metal. By knowing the form of that surface one can find
‘the volume and consequently the nwmber and speed of electrons in the cor-
“responding zone. The magnetj.c. suscentibility oscillations in the zome of
riot too large fields (H~A/10™* Gausa) are connected only with zones having
" an sbnormally small number of electrons. One reference.

e and electron speeds in metal by the

Inst.itution Ac¢d d.f_S.c. Ukr-SSR, Physico-'l‘echhicél Institute
. Presentedby _:>':Aca.deinic'i.5n L. DV.‘ Latida\i, March 15; 1954
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USSR/Physical Chemlstry - Crystals, B-5
190
Abst Journal: Referat Zhur - Khimiya, No 1, 1957,
G. I.
Autnor: Lifshits, 1. d Stepanova,
Institution: . Lvov University

v 8l -
jodical: Fiz. 8b L'vovsk. un-ta, 1955, Vol 1, No 6, ol
Per cal: . 8b.

tensity of
£ the spectral in
for the calculation O T erent y o
Aostract: 3 e pmpog;dthe atoms of & lattice compose%tci)ce g Cren oo
the oscillatiog;e L L B e atnple grection'
zgpe;iofl Zklli ihe oscillations occur in the same
whic
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LIFSHITS, I.M.; ITSKOVICH, F.I.

- xdown brougnt forth W a .
Tinetics of superconductlvity puiiie s gy 155, (MM 10:7)

variable field. Uch.zap, (Superconductiv”y)
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USSR/Physics, Applied-Vacuum Pumps
card 1/1 Pub. 153-21/28
Authors :+ Lifshits I. M. and Rozentsveyg L. X.
Wu¢,-‘-
Title + Theory of vapor stream vacuum pumps
Periodical : Zhur. Tekh. Fiz., 25, No T, 1323-1325, 1955 )
Abstract ¢ Polemics concerning an article published by the suthors in 1952 (ZhTF, 2k,
1362 (1952)). The authors answer criticism by V. I. Skobelkin and N. T.
. Yushchenkova (ZhTF, 24, 1879 (1954)) ena attempt to justify their theoreti-
' ca) assumptions. References as sbove.
Institution: --

Submitted ¢ January 28, 1955
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USSR/Physics - Helium II FD-2086

card 1/1 Pub. 146 - 23/26

Author . Lifshits, I. M.; Kagenov, M. I.

Title : thfective density of rotating l1iquid helium II
Periodical . Zhur. eksp. i teor. fiz., 29, August 1955, 257-258

As has been shown (L. D. Landau, ye. M. Lifsnits, DAN SSSR, 100, 669,
1955), during rotation of a container with helium II the normal part
of the helium mass rotates as a whole, put relative to the superfluid
motion the cylindrical volume of liquid is resolved into a number of
coaxial cylindrical layers in each of which superfluid motion hgldg with
velocity distributed according to the law: Vi = by/r, by = W(ri-ris1)/
(2-ln[ri/r-‘l], where the values of the radii of the boundaries of sepe-
ration are determined for two 1imiting cases of slow and fast rotation.
In the present note the writers meke more precise these limiting cases,
and study the dependence of effective density upon angular velocity W
for various temperatures. Two references: e.g. Ye. M. Lifshits,
gverkhtekuchest' (teoriya) [Superconductivity (Theory)], supplement to
monograph of Keesom, Foreign Literature Press, 1949.

Abstract

Institution ¢ Physicotechnical Institute, Academy of Sciences Ukrainian SSR, Khar 'kov

Submitted @ March 31, 1955
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UssR/Physics - Magnetism FD-32hb

, Card 1/1 Pub. 146 - 3/bk

E Author . Kosevich, A. M.; Lif“hi?iguizh¥:.
Title : The De Hams-Van Alphven effect in thin layers of metals
Periodical  : Zhur. eksp. i teor. £iz., 29, No 6(12), Dec 1955, Th3-THT7
Abstract . Considered are the magnetic properties of electrons in thin metal

layers in the case of an arbitrary law of dispersicn. The authors
determine the energy levels of quasiparticle with arbitrary law of
dispersion in & magnetic field in the presence of & perpendicular
potential field. They calculste the oscillating part of the mag-
petic moment of the gas of such quasiparticles, and utilize the gen-
eral formulas for an investigation of the De Haas-Van Alphven effect
in thin layers of metals. It is shown that the periods and ampli-
tudes of oscillations are determined by the shape of the Fermi bound-
ary surface and depend essentially upon the ratio of the thickness
of the layer and the "radius of the classical orbit" of the quasi-

particle. Two references.

Institution Physicotechnica.l Institute, Acedemy of Seiences of Ukrainian SSR

. July 19, 1954

Submitted
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L ESHILS L. M.
Category : U SR)Axomic and Molecular Physiecs - Low-Temperautre physics D-5

Abs Jour : Ref Zhur - Fizika, No 1, 1957, Ho 897

Author . Jifshits, I.M., Itslcevich, F.I.
Title . On the Kinettc pestruction of Supcrconductivity by an Alternating Field.

Orig Pub : Uch. zap. Khar! kovsk. un-ta, 1955, 64, b5-57

The theory of the kinetics of the dastruction of superconductivity by an
alternating field, developed by I. M. Iifshits (zn. eksperim. 1 teor. Tiziki,
1950, 29, 83k; Referat. 7nurnal Fizika, 1956, 6727) 18 generalized to take
into account the curvature of the speciment and thermal effects. Ib is shown
that the maximum thickness of the pormal layer is greater for 32 cylindrical

gpecimen then for & plane one. The average relaxation speed increases in the
same tatio. The authors start with the equation of neat balance to take into
account the thermal effects.

The resultant equation of motion of the bound -
ary is integrated for the cases of isothe

Abstract

rmal and adisbatic modes.
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23-31 May 1956,

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8

BESEERTETIY SR NG SEOITR RSOy SRS S — S

KOSEVICH, A. M., end POGORELOV, A. V. (Kner 'kov)

LIFSHITS, 1. M.,
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"fhe Energy spectrum of El 1 e T
s parper submitted et the Internstional Conference y

gverdlovsk, 23-31 May 56.
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Category : USSR/Solid State Physiks - Morphology of @rystals. Crystallization

Aps Jour : Ref Znur - Fizika, Ko 1, 1957, No 1296
]

. -Aleksandrov, B.K., Verkin, B.I., Lifshits 1.M., Stepenova, G.I.
: Physlca.l-‘rechnica.l Inst. Academy of Scilences Ukrainian SSR ¢
. Investigation of The Mechanism for Cleaning Metals of Admiktures Using the
Zon&l-Recryst&llization Method
i

. Fiz. metallov i metallovedeniye, 1956, 2, No 1, 105-119

A detﬁled theoretical and experimental st (using alloys of the
Pb-Snil3 and Sn-Bi systems petals by the
zonal -recrystallisation method.' jon was studied by

Abstract :

measuring the activity of specimens, taken from various parte of the ingot, or
by using the conﬁrast-ra.diog;mphy or the residual-resistance methods. The
role of the sbsence of equiiibrium on the crysta.lliza.tion boundary and the
role of diffusion and convective displacement in the zone are examined.
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Abs Jour : Ref gnur - Fizika, No Lk, 1957, o 9735

Author . 1ifshitz, I.M.

Inst Phyelco-lec pical Institute, Academy of gciences Ukrai-
nion S9R, Knhaer 'kov

Title . Quantum Theory of Electric Conductivity of Metals in Mapnetic
Flield

orig P ub : Zhe eksperim, 1 teoTe riziki, 1956, 30, No L, 81L-816

Abstract ¢ A consistent quantim tp y of conductivity o
m.gnetic gield is cons™ <bo ecial assumpti
mede concerning the forr ©f 11ision inte
with phonons 88 well at -he aistortio the crystalline
lattice.
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SUBJECT yssR / PHYSICS card 1./ 2
AUTHOR AZBEL',M.Jhe) csmsxmmo,v.l., LIF3IC, I-E-
ITLE The Paramagnetic Resonance and the polarizatiot of Hu

Layers of Hetal.
PERIODICAL ¥urn.eksp.i toor.fis,31, fasc.2: 357-359 (1956)
Igsued: 10/ reviewed: 11 /1956

1t is shown that with the help of o bi
X 2
Lo 3 ‘ble . . reat
g, 77 (Bnéeff/c- y/ wa)ﬁo it is possibdle to polariz gree
depth: Geffr~10 up to 1 ¢c® (up to which the electron progresses on the occa~
gion of dgiffusion during the time wa). Here Eo and H, denote the field sgtrengths

of the constant and high frequency magnetic field, Ty~ the time of the free

1ength of path of an electron with spin exchange (?), Z - tne surface impedance
of the metal. e development of a sonsequent theory the following MAXWELL'S

-
equations = [at, curl H,= ? 3R, +4m and 2 kinetic eguation
for the opeT tron density (The operator ¥ acts only
upon the gpins) . 2 i~ > > N 2 2
of oL At - & of
MR _cXV HB* pEE 7 58 col (590 gw." ©

Here (a?/at)col A_} denote the collision integral with and without spin
>

exchange respectively, ¢ - Lthe spin operatoT, vand p - veloclity and momentumn of
the electron. for these collision integrals explicit expressions are then given.
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LAFSHTS, V.M i
- SUBJECT USSR / PHYSCIS caBp 1 /2 PA - 1571
- AUTHOR KAGANOV,M.I.s 11rsic,I.1., PANATAROV,L. Ve
Relaxation petween Electrons and Lattice.

TITLE
PERIODICAL ¥urn.eksp.i teor.fis,31,f888:2) 232-237 (1956)
‘gsued: 10/ 1956

Here the Telaxatlion petween the eleckrons of o netal and @ orystal lattice
(phonons) ip studied. The method employed for ghis purpose permits the determi-
nation of the heat transfer coefficient for any temperatures.

At first the quantity of energy (¥) gransferred by the electrons (per unit of
volume) %o the lattice in the course of one gsacond 18 computed. The phonon
funoction changes as & result of the nereation” and "annihilation“ of phonons.
Such processes are possible because the velocity of the electrons exceeds that
of sound. To the creation of a phomon (seen from the point of view of quantum
mechanics) there corresponds the SERENEOV-like radiation of gound waves (in
the classical gense). The'expression found for U 1s explicitly written down and
specialized for low and high temperatures. Furthermore, § is computed for the
case that the aifference of the temperatures o and T of the lattice and the
electrons respectively is considerably jess than T, and besides, for the case

P << @ . ’

The expression for § for the case T » Ty 8- p << T (T, - DEBYE temperature)

can be determined in & purely classical manner. For this purpose the radiation
of sound waves by an electron is studied which moves with constant velocity ¥
through the lattice. The equations of the enforced oscillations of the elastic
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SUBJECT usse / PHYSICS carD 1V / 2 PA - 1626
AUTHOR LIFSIC,I.M.
TITLE On the Temperature—Dependent #plash® in a Medium that js Bxposed

to the Action of NucleaT Radiation.
PERIODICAL Dokl.Akad.Nauk, 109, fasc. b, 1109-1111 (1956)

1gsued: 12 ] 1956
This uflashing up" is caused by & short but very intenss heating in the neigh-
borhood of every nuclear fission reaction. Here, only the mathematical gide of
the problem i8 investigated which, in 1t8 pimplest form, may be formulated &8
follows: In & body whieh is bordered by the surface , sudden nghance"
aources of heat develoPp during the process of jrradiation at the points ri,ti;
these sources are distributed with equal probability B, avy dt in gny element
of the fourdimensionsl volume 4 = dvat. The temperature T = _)(E,t) ig de-
termined from the heat conductivity equation aT/3% = A+ 6(r-ri)6(t-t1);

v + o(37/30) * 03 T‘t-o . 0. The mesn temperature TeT (F) is deter-

pined in the case of a steady process from the equation obtained by averaging
the above equation over the pro:qa.bilities and by the boundary trensition
4 20: OT+n =08 7 + o(3T/on)lg = O The density of the probability

p(@) remains to 1o determined for the case that at the given point 14 is true
= >
thet T - T = 9, By the jntroduction of the GREEN'S function g(fy, ' £) of the

e —— - AT O .uJu‘suu.J.—vauu.Lva-.L Lupuivuve vl e aAcuaemy (¢33 sclience oI tTne

Ukrainien SSR
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Yicrainian Acadeny of Science. .
ZITLE: Some Problems of the Flectron Theory of Metals. (Neko‘ton" ie

problems elektronno' teorii metallovs Russian)
PERTODICALS Veatnik Akademid Nauk SSSR, 1957, vol 27, Nr L, PP 46-53 (U.s.s.a.) ]
peceived: 5/ 1957 Reviewed: 7/ 1957

ABSTRACT: Qur kmowledge of the most {mportant mechanicals opticals elsctrios
and magnetlc properties of metals it baged on the electron theory.
Al conceptions of the electron +L,eCTyy 88 well as all its sucoeases
are ologely oonnected with the ideeas of quantum mechaniocs. The basioc
conception was that of the "free electrons" . By means of BLOCH'S
theory it was found that the energetic spectirum of the electron has
g "zone-like" astructure. Howevers BLOCH'S model is not quite satis-

metals is olosely conneoted with the attempt at awoiding all aiffi-
N culties (erising on the ooccasion of tne selection of various models
for the purpose of determining the electron spectrum). This new
attempt is based on the general conceptions of the possible types
of the energetic spectrum of the quentum gystiems and on the ¥nowledge
of the quasiparhicles by which this spectrun is realized. This new

Corritf e kmowledge 8lso mareo it ppssible to develcp a theory of pareuagnetic

resonance in netals.
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AUTHORS: Azbel', M. Y8., Lifshits, I.H,
PLPLE: On the Theoxy of the pParamagnetic Resonance of Electrons in
Superconductors (K teorid olektronnogo parnmngnitnogo rezonansa

v sverkhprovodnikakh) (Letter to the Editor)

PERIODICAL: ghurnal Eksperim. i Teoret. Fiztki, 1957, Vol. 33 Kr 3, (9),

ppe 192 - 194 (USSR)

rs dealing with the same gubject are

ABSTRACT ?irst, three pravious B pe
magnetic re-

pointed out. Now the problen occurs whether a paTé
sonance and a gelective transparency ia pos
ductors. As 8 diffusion ©

take place, apparently only
fherefore, the difference
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_AUTHOR, \ZBELY, M.Ya- | GERASTHENKO,V 1.,LIFSHITS, 1.1 56-5-35/57
PITLE The Paramagnetic Resonance anm%-ﬁmﬂion of Nuclel

in Metals.

(P:ramagnitnyy rezonsns 1 polyarizstsiya yader ¥ metallakh -

, Russian
PEBIODICAL Zhurnal El;aperim.i Teoret.Fizik1,195’{,Vol 32 ,Nr 5,PP 1212-1225
(U.5.5.R.

ABSTRACT The TheoTry of the pe.ramo.gnetic resonancs, as constructed in the

papeT uwnder review,is pased on the simultaneous golution of the
Haxwell's equationsd and of the kinetic equation for the density
operator.The paper under review 8l80 determines the degree of po-
jarization of the nuclei in 8 netal and the coefficient of trans-
parency of metallic £ilms,taking into account the diffusic;n;'%f
the spins.This problem 1 golved bY means of t%e system - e .
Haxwell's equat?lone rot%?- -(1/0)9?/3 t3 rot -(41‘/0){?;%%1“4“\?,
and of the xinetic equation for the—yoperator 9; the electron den-
sty (38/3 t)+?(9f@33+af/a?;{em(e/c)[?n b/ Y st £l*
+(219%) =03 ?ﬁ-d&g B; B = °+B1(-F,t); 7 = pé(p). 1n this con-
text, g,%;and? denots the energy: the quasiimpulse and the velo-
city of the electrons, 'fespectively; & stands for the operator of
the spin, and (Qf/at)“ for the shock jntegral of the electrons.
For ¢ also & poundary Réndition is given. By golving the kinetic
equation one obtaines ctijon betweel the current den ty 3
Card 1/2 the electrioal b4 s moment M and

e ama e ..._,'.,‘..v——_,,_.’,.._

The Parama
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TITLE: } Note on the Correlation in So1id Solutio
tverdykh rastvorakh

PERIODICAL! Zhurnal Eksperim. i1 Teor
1 485-494,_(USSR)

The preaent paper develops

ns (Korrelyatsiya ¥

ot. Fiziki, 1957, Vol 33, Nr 2(8),

a method for the description of non-

ABSTRACT:
equilibrium states of solid gsolutions with the epecification of
a system of correlation functionafor the dissolved atoms, with
ee energy of the so0-

f the method developed here the fr
Jution in the state of "pa equilibrium" can be computed.
At the outset a formula is given for the free energy correspon-

ding to equilibriunm state. The free € 1id4 solution is
8 functional of the jnteraction of two, three... admixture elec-

trons. The free energy can also functional of
pair interactions and polarizati jons of third, forth..etc
order. From the expression obtained in this way for the free energy
the chemical potentials of the solvent and the ¢
can be derived without difficulty. The next chapter deals with
non-equilihrium states of solid solutions, at the same time the
the entropy and the corralation functions are compu-
hors determine as 8an example an explicite expression
for the non equilibrium free energy: if the nonequilibrium state

cara 1/2 ~ results from tempering of the solution. The existence of & cOITe-

B . et T
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part of the electric

Next, the authors ¢
lectrons furnishes its cont;'ibution to

| CI{&RDPSG-OOS13R000929910003-8
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First the formulae for the

by the value of the

hange over to new variebles.
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On the Theory of the SHUBNIKOV-DE HAAS-Effect.

ap 56-7-14/66
A 6%P, mhe contribution of each zone is connected with
A\ M? only at a corresponding electron group. Also some
remarks are made concerning the amplitudes of the
oscillations Ao @B .

The asymptotics of the oscillations of the conductivity in
strong magnetic fields. In this case amplitudes can be
developed asymptotically in a power serics. The asymptotic
is here written down also for the special case that FERMI'S
boundary surface disintegrates into some closed surfaces.
The oscillations of the resistance: When experiments.are
carried out, not the tensor of the electrical conductivity
gap but the tensor of the specific resistance is measured.
Therefore the oscillatory share of Q%P nas to be determined.
The comnection between r®P and @ is given here. The
expression for /A Q%P contains classical values and osell-
latory shares. In conclusion the oscillations for some
concrete cases are col d (one zone of conductivity and
two zones with Kt = K=). (No Illustrations) :

ASSOCIATION: Physical-Technical Institute of the Academy of Sclences of the
Ukrainian 8.8.R. (Fiziko-tekhnicheskly institut Akademii neuk
Ukrainskoy 8SR.)

SUBMITTED: : 22.11.1956
Iibrary of Congress.
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AUTHORS Yesel!son, B.N., Kaganov, M.I., Lifshits, I.N.

) TITLE: The Thermodynamics of the Phase Transition between He I and

He II in Solutions of Helium Isotopes(Termodinamika fazovogo
- perekhoda He I - He II v rastvorakh izotopov geliya)

PERIODICAL: shurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, ¥Nr 4,
-z pp. 936 - 944 (USSR)

ABSTRACT: 1.) The phenomena that are connected with the transition from
He I end He II in solutions of helium isotopes are thernodyna-
mically (theoretically) treated. It is shown that this transi-

tion, in the range from 1,35 to 3,0°K, is a second type phase
transition.

2.) It is shown %that at the temperature of the second type
phase transition a point of sudden irregulatity should occur
in the derivative as well of the partial as of the total pres-
sure according to the temperature, which fact is experimentally
confirmed.

3,) It is shown that at T, in dependence on the distribu-
tion coefficient, a point of sudden irregularity should be
observed in the derivative according to the temperature.

Card 1/2 4.)It is shown thata T @ point of sudden irregularity
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AUTHOR: Lifshits, I.M., Professor, Corresponding Member of the
ﬁkrainian "SSR Academy of Sciences l
TITLE: Quasi-Particles in Modern Physios (Kvazichastitsy v sovre-
mennoy fizike) ,
1
PERIODICAL:  Priroda, 1958, Nr 5, PP 11-20 (USSR)
ABSTRACT: The dual nature of matter, corpuscular and undulatory, is

explained and a definition of particles is given: particles

can be considered as elementary excitations of quantum fields;

they are structural units of substance and at the same time
A atructural units of motion. In contrast to ordinary part-

.. icles, quasi-particles are carriers or elementary excita-

) tions and motion, without being structural units of a me-
dium in which they occur. They can exist only within some
medium or npackground" and cannot arise in a vacuume. The
1aw of dispersion for quasi-particles is presented and its
distinction from that of ordinary particles jg explained.

As examples of quasi-particles, gome of their types are
mentioned and their brief characteristics are given. Among
card 1/2 them are: 1) phonons, structural units of motion of &
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Quasi Particles in Modern Physics 26-568-5-3/57

crystalline lattice, 1.e. jndividual waves which are carriers.
of elementary portions of energy and momentum; 2) Excitons,
elementary portions of electronic excitations 1in crystals,
whose existence was first noticed by Ya.I. Frenkel'; 3)
Spin waves or ferromagnons, introduced by F. Blokh, element-
ary excitations in ferromagnetics; 4) Elementary excita-
tions in superfluidity of a liquid (HeIIl), which was dis-
covered by P.L. Kapitsa and explained first by L.D. Landauj
5) Conductivity electrons in metals, possessing a peculiar
digpersion law different from that of ordinary electrons.

In addition to these types of quasi-particles, the author
mentions polarons,; or polaron excitations in semiconductors
introduced by L.D. lLandau and S.I. Pekar, without dwelling
on their characteristics.

There are 3 figures.

ASSOCIATION: Fiziko-tekhnicheskiy institut UkrSSR Aksdemii nauk
(Physico-Technical Institute of the Ukrainian Academy of
Sciences), Khar'kov

AVAILABLE: Library of Congress
Card 2/2

1. Particles-Theory 2. Physics-Quasi -particles

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8"



"APPROVED FOR RELEA

RPNt Lo R

SE: 07/12/2001

CIA-RDP86-00513R000929910003-8

eres i

{

) ' sov/ 126-6-1-22/3>
AUTHORS: Aleksandrov, B. H., Verkin, B. I,, Lifshits, 7. M. and
! Stepanova, G. I. e

TITLE: On the possible Causes of the Non-uniform Distribution
of Admixtures in 2 Crystallising casting (K voprosu O
vozmozhnykh prichinakh neodnorodnogo raspredeleniya

primesey V ¥ristallizuyemon slitke)

PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1958, Vol 6. Nr 1,
pp 167-168 (USsk)

ABSTRACT: In & paper published in 1956 by the authors (Ref,l) the

mechanism was investigated of purification of metals

from admixtures by me ystallisationJ
There it was assumed t© i e crys‘-;allisation

front the conditions are such that solidification of the
melt does not take D . in this papeT the possible
consequences are mathematically analy

validity of this assumption., Numerical

the systen 1ead-tin (aboub 19 tin) indica

this system 2 periodic nplocking up" of admixztures in
the solid phase can be anticipated. In i%d’ exposures

obtained by contact radiography of Pb~-Sn castings
Card 1/2 ghowed a laTge pumber of transverse bands corresponding
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'On the Possible Causes of the Non-uniform Distribution of
Admixtures in a Crystallising Casting

to excess Sn admixture in these spots (Ref.l).
PThere is one Soviet reference.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN Ukr., 8SSR
(Institute for Physics and TechnologsAc.Sc. Ukr.SSR)

SUBMITTED: January 7, 1957

1. Metals--Purification 2. Metals--Crystallization
Card 2/2 3, Mathematics--Applications
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AUTHORS: Lifshits, I. M., Slezov, V. V. 30V/56-35-2-24/60

PITLE: - om—tic Kinetics of the Diffusion Decay of Supersaturated
g0lid Solutions (0 kinetike diffuzionnogo raspada
peresyshchennykh tverdykh rastvorov) .

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 2, pp 479-492 (USSR)

ABSTRACT: the forming of a new phase by means of a diffusion process
can be divided into two stages: The formation of seeds and

the development of gseeds to grains of the new phasej e
coalescencer of grains. In the present paper the authors
investigate the kinetics of the growth of geeds at the :
beginning of coalescence as well as the coalescence process
itself, taking account of the results obtained by cther
authors (Refs 1 - 4), especially those obtained by Todes
(Ref 1). In the first chapter the problem jtgelf is discussed
as such, the second chapter deals with the asymphotic
modification of eritical dimensions, and in the third chapter
the asymptotic distribvution function g’@L,T) is derived and
discussed. As an example for the application of the theory

card 1/2 developed and of the agymptotic functions, the mechanism of

APP :
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On the Kinetics of the Diffusion Decay of SOV/56-35-2-24/60
Supersaturated Solid Solutions

the sintering process is dealt with in the fourth chapter.
An appendix deals with the determination of the distribution

, function at u) u, in the neighborhood of the uo-point:

There are 6 figures and 4 references, 4 of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute,AS Ukrainskaya SSR),
Khar'kovskiy gosudarstvennyy universitet (Khar'kov State
University)

SUBMITTED: March 24, 1958
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24(3) - S0V/56-35-3-20/61
AUTHORS : Azbel', M. Ya., Gerasimenko, V. I., Lifsﬁiffl/;;’JL“~~

TITLE: On the Theory of Paramagnetic Resonance in Metals (K teorii
paramagnitnogo rezonansa V metallakh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 3, pp 691-702 (USSR)

LBSTRACT : Paramagnetic resonance may occur if a metal is located in a
steady magnetic field Ho and in a variable electromagnetic

field H1,
quency of the variable field: w =Q°E.2txﬂo/t. The absorption

in which case the following must apply to the fre-

of the energy of the electromagnetic waves impinging upon the
metal under the conditions of paramagnetic resonance has al-
ready been investigated by a number of experiments (e.g. Ref 2).
The first theoretical investigation of this problem together
#ith the calculation of electron diffusion from the surface
layer was carried out by Dyson (Dayson) (Ref 3). The authors of
the present paper develcped a general theory of paramagnetic
resonance in an earlier paper (Ref 1); it is based upon the

Card 1/3
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On the Theory of Paramagnetic Resonance in Metals 50v/56-35-3-20/61

golution of the equation for the electron density operator.
The clectrons are looked upon as & gas of noninteracting
quasiparticles; for e (7) any dispersion law applies, and also
the direction of Ho and the intensity of H1 may be chosen at

random. In the present paper the suthors, basing upon the re-
sults obtained by the preceding paper (Ref 1), investigate the
dependence of surface impedance on the angle of inclination of
the steady magnetic field to the metal surface, and further
also the influence exercised by the dispersion law on impedance,
and the case of sufficiently strong variable fields (resonance
saturation). The following cases are dealt with: 1) In the in-
terval Ag there are no open gurfaces; 2) in A€ there are open
and closed isoenergetic surfaces (e() =€), and 3) in A€ there
are only closed jsoenergetic surfaces. Calculations are at
first carried out for 8K 8 s (6 = skin depth, 8 pp = depth

of electron diffusion); & 26 pp (range of normal skin effect,

j = oE) is dealt with in an appendix. It is found that in strong
Ho-fields surface impedance depends essentially on the angle of

Card 2/3 inclination between the H -direction and the metal surface.
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Tnere are 1 figure and 7 retferences, 5 of %hich are Soviet.

SSOCIATION: Fiziko-tekhnicheakiy jnstitut skademii nauk Ukrainskoy S8R
(Physico-Technical Institute of the Academy of Sciences,

Ukrainskaya SSR)

SUBMITTED: March 29, 1958
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AUTHORS: Lifsnits, I. ., Sanikidzoe, J. . SOV Semrsmnl
b Y . -+ TS
TITLE: Phe Pomersnchuk-Effect and th” iie
i Soluolong (Eflnkt Pomeranchuka 1 diagr oma S95T0,%

potvorov Hed-lHet)

PERIODICAL: zhurnal elsperimentnltnoy i Leorebicnankoy Liniki, 1904,
Vol 39, Ir 4, pp 1020 - 102 (1;55R)

ABSTRACT: The esuilibrium dingran for ithe solid and liguid
phase of He’-lIe ~solutions' hes interssting
characteristic features whica are connected with
tie Pomeranchuk-eff: .¢ct, Pomaranciuk showed that the
Hel-neclting curve in the P-T-liagran nLns & ini
and that lower points have 2 napabtive "“ltlng

o (Refs 1 2) Thig effect wes cuserved in tne course

. =

o
of experiments by Wolters ond Frirbank (Uoliers,Ferbank
1

Hn

et 2 From the cxporimestal dat. oam the eriropy
of He’d it follows for the minimun tiot: Py 30 ot
ser the cutdors dinvestin te

To ay 0.59K. In the present p

Card 1/4 the influence of the Pomerznchuli-elffect on the
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Tre Pomeranchuk-Effsct znd the State Dizgran of He”-H"- SG"I/;z-}j-,-,)/SZ
Solutions '
equilibrium of the liquid and z0lid phancy in
He3-Heh-solutions., Fivst, the phase eguilibriun in
weak solutions of Hed in iled is invectionted.
Formulation of equilibri uw condisiong is according
to Landau and Lifsnits (Ref 4); three inport-nt
caces are investisated: .A P=0: with P =P _ the
equilibrium curves for lou concontrati Lave
bOllC chepe which is touched By tho T-
o WFig 1). 2)APL O: ’I‘m ezullitrion
in The domz2in of low Vo"ne"*rﬂfzo" “re
: which touch neithier one anotlier nor the
- 3)A P 0: The curves are zgzin p
- however, interscct in T ond T ard wh‘
gecct the T-zxis in the: c poirts. Taio car
. digcusced more in detail, For o211 thrce e
equations are given for x! mnd x' {Hed-conc
in the liquid and solid phace respactively).
chapter deals with the model of the Minpurity-
conteining gas". The encrgy spectrum of tle liguid
Card 2/4 He3, ghicn contzire He*-trrczg, is investissted.
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The irtersction between Ee’-, and He'-atoms leals
to the formation of additional encrgy levels in the

solution. The energy distribution of the imnourivy-

atoms obeys the Boltzmunn ( Boliisman) stat

stics

4 3
o
up to a certain temperature (de eneration of the gis
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devictions from classicsl stotistles scour W
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investirated Ly Posmeruinchul (Ref 5. For -.c
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last chepter of thic poder

highly concentrated solutions . At T 0.8

£
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-2 Vo s/at~ (Re

(dT/dP)I,=O.O7~ 107 degrees/fatz (.. | et

4 figureg =nd 12 referanced, T of whlch iTe 00v.Zo. N

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet (Khar'kov ]
' State University)

SUBMITTED: May 26, 1958
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AUTHORS:: Lifsh M., Peschanskiy, V. G.
TIThE: o Galvanomagnetic Characteristics of Metals With Open Fermi Sur-

faces. I (Gal'vanomugnitnyye kharakteristiki metallov s
otkrytymi poverkhnostyami Fermi. I)

o PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
e Yol 35, Nr 5, pp 1251-1264 (USSR)

ABSTRACT: Lifshits, Azbel!' and Kaganov (Ref 1) developed a theory of
galvanomagnetic phenomena in metals for the case of any dis-
persion law ¢= ¢(p) and any form of collision integrel on the
besis of the experimental determination of the galvanomagnetic
characteristic of metals. If the Fermi surface itself is open,
or if in its vicinity there is an open isoenergetic surface,
the asymptotic course of the conductivity tensor ‘ik differs

considerably from the asymptotic course for the case that the
isoenergetic surface is closed. This is further explained for
the case of the Hall (Kholl) constant. In the present paper the
galvanomagnetic characteristics of metals are investigated under
the influence of strong magnetic fields and for various types

card 1/4,
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Calvanomagnetic Characteristics of Metals #ith Open Permi Surfaces. I

of open isoenergetic surfaces and the characteristics of the
angular dependence of these gquantities is discussed. All con-
siderations are based on the assumption of the existence of
strong magnetic fields. The angular dependence of the galvano-
magnetic parameters on field directiqn are subjected to a very
detailed investigation, und their relation to the topology of an
open surface is explained. A detailed analysis of the possi-
bility of a saturation of resistance for certain orientations
of the magnetic field with respect to the crystal axes and the
quadratic increase of resistance with H in the case of other

orientations is dealt with (cf. Ref 1). The conditions are in-
vestigated at which resistance varies linearly with the field.
This is done by forming mean values dver the orientations of the
crystallites in polycrystalline samples. In conclusion, the au-
thors thank M. I. Kaganov for discussions. There are 7 figures
and 4 references, 3 of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute of the Academy of Seciences, ..
Card 2/} Ukrainskaya SSR) Khar'kovskiy gosudarstvennyy universitet
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30y/1e1-1-9-14/31
Lifshits, 1. M., Slezov, V. V. -

On the Theory of Coalescence of Solid Solutions(’"

Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1401 - 1410 (UssR)

The authors investigated the influence exerted by various
factors (such as elastic stress, grain anisotropy, "coilisions”
between grainsget 3l) on the decomposition of an oversaturated
solid solution' by diffusion. By way of introduction, the

authors briefly effect the division of the decomposition by
diffusion into two stages, and discuss the principles of its
description by means of the coalescence theory that had been
already developed in a previous investigation (Ref 1). The
system of equations describing the decomposition by diffusion
consists of the equation of continuity, the theorem of con-
servation of matter, and an equation describing the velocity of
the diffusion-bound grain growth. Part 1 of the present paper
jnvestigates the influence exerted by the "collisions" of
grains. Such "collisions" mean the same a8 immediate coal-
escence as well as diffusion-bound interaction of the grains,
with intervals smaller than the grain dimensions. As is shown,
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On the Theory of Coalescence of Solid Solutions SOV/181-1~9-14/31
e their consideration leads only to irrelevant changes in the

distribution fungtiop. Part 2 investigates the influence of
the elastic stréhseéwoccurring in the grain growth! It is
shown that their consideration leads solely to a change in
some numerical coefficients and factors in the final formulas.
Part 3 briefly investigates the influence of anisotropy of the
grain and the solution, and part 4 offers a discussion of the
influence exerted by heterodiffusion processes in ordered
solid solutions. Such processes are meant herein, in which the
grain growth is influenced by independent diffusion. To -clarify
the conditions, the pore growth is observed in a strongly
ordered alloy or an NaCl type ion crystal which ie oversatur-
ated with vacancies. As is shown, the consideration of these
effects leads to a change in various numerical coefficients
in the distribution function. Part 3, finally, derives an

. accurate solution for a given distribution function (under

- certain restricting conditions). There are 1 figure and
3 Soviet references.
ASSOCIATION: Fiziko-tekhnicheskiy institut Khar 'kov (Institute of Physics

and Technology, Khar'kov) -
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S0V/70-4-5-31 /35

AUTHORS: Lifshitsg, I. M., JChernov, AL g,

TITLE: M;POSCODJ.C Steps on Crystail Surfaces

PERIODICAL: Kristallografiya, 1G29, VYol 4, 1r 5, pp 788-791 (USSR)

ABSTRACT: The formation of macroscopic steps on er

ystal surfaces,
whose free surface energy tends to g minlmum, and the

kineticsg related to the stable form of steps on the
faces or crystals, being grown of a4 gas phase or evg-
porated, are discussed in two dlmensions. If a row with

o the shortest interatomic distances is X or orthogonal
. coordinates, a bent surface ¥(x) has the minimum free
energy when

S(l" (P)+ Ap) dr = min, F(p)5a (n) VT8,
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Macroscopic Steps on Crystal Surfaces 76009

SO‘,'/79-/¢-5—31/’<’6
where O‘,(p) is the unit free surface energy; p=y'x=
tan(p,‘/\is Lagrange multiplier; ang 120 is compliment to
kink angle. Adding a few minute particles or nucleus,

N, at the Kink, xcyo, the bent surface can be altered
and derivatives b, and p_ obtained, since the addeq
chemical potentinl

. hy, . ) 3r,
Fobe s +14 —rful, 5y -

is a finite quantity onl

¥ when

v, 'xc = (Fy)pap, Fidpp -0
e e

A U Vo 710
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Macroséopic Steps on Crystal Surfaces 76009

SOV/T0-4-5-31/36

Considering a number of special cases, 7 additional
equations are derived which are applicable in certain

cases, PFor instance, a stable step form develops at
the crystal growth of a pas phase whon

W dn \
ﬁg_( ) P2 R A T R "o

where s 1is the circumference of a step; n 1is the density
of absorbed particles; 0, n_., n(s) are same in the
crystal, gas bhase, and at the step, respectively;
D 1s the diffusion factor at the surface; 7/ is the
3gme between the 588 phase and the erystal “surface;
1s the rate at which adsorbed par

the solid phase, g step moves at the rate of V,
defined by

vob {n — nd o= Vsing,
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21(8), 18(7) S0V/89~6-4-3/27
AUTHORS : Lifghits, I. M., ZKXaganov, M. I., Tanatarov, L. V.
\—\\"q
TITLE: On the Theory of the Radiation Induced Changes in HMetals
(K teorii radiatsionnykh izmeneniy v metallakh)

PERIODICAL: Atomnaya energiya, 1959, Vol 6, Nr 4, pp 391-402 (USSR)

ABSTRACT: Temperature fluctuation and the phenomena connectec therewith
are theoretically investigated in figsile material. Fluctua-
tion is given by the quantity of energy liberated at every
decay. The occurrence of similar non-thermodynamic fluctua-
tions leads to a variation of tlie temperature-dependent char-
acteristics of the irradiated medium. Here the caas arises
that during irradiation %he kinetis coefficiente (electiric
conductivity, diffusion, thermal rsaction rate) do not cov-
respond to the mean temperatvz=z of the medium determined from
the total quantity of heat. The particles pazszing bthrough
matter thus cause local heating. The equstlons describing
these processes are derived, in which connection the interac-
tion betiween elecirons and lattice was taken into aczcount ha-
cause it leads to the establishment of *temperature equilibrium.
Furthernore, a method is developed for the purpose of calculati-

Card 1/2 ing the effective kinetic coefficianta of the figsile material.

e R
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On the Theory of the Radiation Induced Changez in Letalg

In conclusion, 1t is axplained in what way the mechanical
properties of fissile substances vary as a result of loeal
heating. In addition, the twe following calculations ave de:e
scribed: a) Calculating the average of a physical quantity
F(Te’Tj) depending on 2 temperai-wes (Te ~ electron temparatura,

Tj - lattice tomperature). b) Evaluntion of this calculatio-

for high temperatures, in which caie the equation no lonzer
remains linear when calculating thermal conductivity and can
therefore not be sgolved. If, however, the specific heat ¢ and
the thermal conductivity %X depend on tenperature according
to an exponential law,it is casier to determine the average.,
The equations and their golutions are given for several needle-.
shaped, an infinitely long and & panctiforn source. (The golrc..
tions of an equivalent problem are by Ya. B, Zel'dovich and

A. S. Kompaneyets). The most important results obtained by this
paper have already been published in 19511952 in the reports
of the PTI of the AN USSR (As UkrSSR). There are 2 figures and
12 references, 9 of which are Soviet,

SUBMITTED: September 17, 1958
Card 2/2
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Vol 36, ¥r 3, , 964 (ussg)

!
o
!
o] 24(8) 807/56-36-3-69,/71
- AUTRORS: 'luvl'un. 5. n, Kaganov, x, 1., Llflhltl. 1. ¥, :
B} .
3 TITLE: Beply to the Letter by %, p, ¥okhnatkin (Otvet ne pla‘mo ‘ I {
. K. P, loihrulklul) '
PESIODICAL; Zharnal -hnrlnnhl'ny 1 tcorntehnto’ fis1kg, 1953, I
f

E‘,. ABSTRACY; In & “Letter to the Editore, Mokhnatkin eriticised , paper i
: by the authors of tny, “reply”, ang declared that terss were H
omitted 3p t%0 formulae. In this reply these ORiselona are/

descrided o4 being Justitied, ang 1t 18 patntea ont thet in
. all cases 1n vhioh 1t way found Deosssary, these terns wvory
. X Rentioned, In they connection o forauls 14 specifically

: ueationed,

SUBAITTED: Hoveaber s, 1958
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S0V/56-37-2-36/56

Lifshits, I. M., Kaganov, M. I.
~uilBA1L8, *. P

On Electron Resonance in Crossed Electric and Magnetic Fields

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1999,
Vol 37, Nr 2(8), pp 555-556 (USSR)

An electron placed into crossed electric and magretic fields has
a drift motion in the direction perpendicular to the electric
and magnetic field. The drift velocity, i.e. the mean rate of
motion of the particle (the initial speed not considered) is

- -
given by v = cH 2 (;E? . Besides, the electron oscillates in
t

the direction of e electric field, the frequency of these os-
cillations being eH/mc. This means that in crossed fields the
frequency is independent of the electric field strencth. The
behavior of the electron is greatly different in mstals and zemi-
conductors, where the complicated dispersion lar has & pronounc-
ed influence upon the character of conductivity electiron motion.
This study proceeds from the classical equation - the generaliz-

ed Lorentz equation: dﬁ/dt = e {E s 7 K]} ) 7 - 35/9;. The

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8"
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On Electron Resonance in Crossed Electric and Magnetic Fields

- -

integrals of motion are then: e* (D) =€(P) - v p = const,

- -2 °

Vo ® cH rg.g] y P, = const. The z-axis is chosen as the
direction of the magnetic field, :;o being the mean rate of mo-

tion of the electron. The motion of a particle in croszed
fields obeying the dispersion law ¢ =c(p) can be regarded as
the motion of the particle in a magnetic field alone obeying
the dispersion law ex(3) = (p) - voﬁ. Earlier results can
easily be referred to this case. The period of gyration T* of
an electron in a closed orbit is T* = -(c/eH) 95%/dex, where 5%
denotes the surface bounded by the second equation, which na--
turally also depends upon the electric field s4rength. This
dependence, however, does not occur with a quadratic dispersion
law. The dependence of the period of gyration upon the electric
field strength is characteristic of electrons with a complicat-
ed (not quadratic)dispersion law. The explicit period versus
electric field strength function can be determined only if the
dispersion law is actually given. If E/E &1, AT/T ~ (c/v)(E/H)
Card 2/3 is obtained, T denoting the period of gyration in the magnetic

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8"
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On Electron Resonance in Crossed Electric and Magnetic Fields

field. If the grration frequency of the electron is known there

is no difficulty 4in writing down the distances between the
quantized energy levels in a quasiclassical approximation

De* = Kox o ZTlaltﬁ/c(aS*/Be*). The non-quadretic dependence
of the energy upon the components of the quasimomentum is fre-
quently found at the edge of the conduction band, and it is
often a result of the eymmetry of the crystal. Such phenomena

will very probably not be observed in metals. There are T ref-
erences, 4 of which are Soviet.

ASSOCIATION: Tekhnicheskiy institut Akademii naulk Ukrainskoy SSR (Technical
Institute of the Academy of Sciences, Ukrainskaya SSR)

SUBHITTED: May 21, 1959
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S0V/55-61-4-1/17

Chentace, R.

The Pif4 All-Union Conference om the Phystics of low

feaperatures (Seye whehe ¥

sesoyuzncye sowmhchaniye po fitike niskikh
Hesperaicr)

Uspekhi fisicheskikh ns
(ussx)

1359, Vol 67, Nr 4, pp 743-750

This Conference took place from October 1o Rovesbar 1 &t
Tulimi; 2% wam organized by dhe Ctdeleniye fiziko-zatemati-
“eBeakikh mauk Akadenii nauk 333R {departeent of Physico~
mathenatical Sciences of the Acadeny of Scilences, USSR),

the ikademiya nauk Cruzinskoy $38 {Acadezy of Sciances,
Grusingkays S3R), and the Tdiliaelly gosudarstveanyy uni-
versites im. Stalina (Tbilisi State University imeni Stalin).

fThe Couference was sttanded by about 300 specialists from
Tbiliwi, Noecow, Khar'kov, Kiyev, leningrad, Sverdlovak, and
other cities a ¢ll as by a nusder of young Chinese sclentists
s o nt working in the USSE. Adout 50 lectures vere deliver- ,
#d shich vere 1ivided according to = arch fields. - I. liquid..
Beligm. Reports wers delivered dy the researchers Af Ve T=E
Taboratoriys niskikh temperatur TCU (Laboratery for Low Ten-
peratures of Thilial State Ta{versity) under the supervision

of E. L. Andronikashvili: D. S. Tsakadse, Tu. G. Ea=ala
and 3. G. Matinyan spoke aboat ihe iovestigation of the daap-
ing of resarional cacillations of a single disk in He II a
dependence on the rotation rete. G. A. Centsealidze spoke
about tde influvence sxercised Sy the state of she digk sur-
face om critical rete and oo the damping of its oscillations
in the trasscriticel range. ¥, P. Peshkov (IPP AY 83SR -
Inetttute for. Physicel Prodl A3 T33R) spoke about further
investigations of the boundary between superfluid and none
superfingd deliun (fiscovered by hizsnlf) iz s Zeat flow.
This doundary characterizes the density- and teaperature juap.
Kuang, Wel-yen, %. N, Zinov'yava ead Y. P. Pestkoy spoke ahout
iavestigationg al WEaly low teaperatures {dosn %o 0.5°K)
shich ware attained by the aethod of the evacuation of

N-unqlvonn. Kuang, Wel-yen investizated in the interval
0.57 - 2,07%a tae phencmencn of the tenpersture jusp (d1e-
covered by P. L. Zapit in 1941) oo the doundary of a solid
(1n this Cu) by means of He II; for the thermal resistance
zod the T/-lam but aT-law holds,waw ne2.5+0.1. Zinov'yeva and
Testkov inventigated, among other things, also-she ph
dlacran-of Re> diesolved in fet (20 - 8I%). V. L. Ginsbur
(PIAX) gave a Teport on the phenocenological eory o e II
in the region of the A-point in consideration of guantun
effects (the theory was na:uom.n by himself and dy L. P.
Pitayevskiy). 3. T. Geylikpan +JAE A 3SSR - Institute for
Atomic Pmergy, AS U33R daliveres a .vom- report an the
;Mowﬂ MN awnnﬂ .n-n-“:ou in liquid Fe o V. Lifshits

and D. C. Sanikidie (KRPTI AK USSR « Fhar &g
cal ISsii¥u¥a XN Tke33R) Lovesticated the relting of solid

u-u ¢n the basis of Landau's thecry of the Perpi-flutd nd
found that a »wn Tessure a3 & function of tezperature has
8 aintmusz at 0.5°K Pozeranchuk-effect), The coaprehensive
:mn__.nn.c‘b was hell under the superviston of . L, kapits.
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TiTLE:

~B.kouun=.u Sapexhi fixzicheskikh osuk, 1359, Vol 67,

APSTRACT: This Conference took pl

[ S

Sme Card 31

—_— Card 4/11

/1

The PALAL 411-Ongon Conference on the Physics of Low

cyusnoye sowshchaniye po TTilke niskikh

Rr 4y pp T43-750
(vssn)

_Mates; 1

1 nauk 333R (Depariment of Phystoo-
Ssthemstical Sclences of the Acadezy of Sclence usse),

e Akademiys nauk nﬂ.u»u-wo« 38R :n-g.lu of Sctences,
Grusiaskaya 338), and the Thiliaakiy gosudaretvenayy unt.
Yereited im. Stalima (Tbilis! State Unlversity imeni Stalin).
The Conference attended by about 300 specialists frow
™iltel, Noeco » Khar'kov, Kiyerv, Lentngrad, Sverdlovek, and
oiber afties 3s well an »7 & numder of young Chin scientists

a%.present working in the USSR, aAbout 50 lectures re deliver-
#d which vere fivided

according to rosearch fields. - —
e 11, En.calalr;nnw 13 lectures weare

delivered on thin

€ield of which two were exrerinental and the others theoreti-

eal, Reports on erperisental investigations of supraconductivity
vere delivered by Yu. V. Sharvin an! Y, P. Zantnakher (1re)
and X, ¥, 2, aritskiy ~=3. The foraer inveatigated the
etrusture of She mu:a-n»-.- atate in Eonocrystala c¢f pure
1108, the latter aessursd the therzal conductivity of 24ffere:
1y .w.u-moﬂ.—o:.--u erlindrical sallgus tazples at

.1 = §.2°K. 4. Abrikosov, L, P, Gor'‘kov and I, m, Thalat-
nil Sheoreilcally investicated ihe berev{Sr T &
superconductor in the E.nrqnn-a:.nn« field, ¥. L, Ciagdurg

and G, P. Zharkov (PIAR) dealt with the aicroscorical theory, .
sad Gintburg Ilscussed anong other things the Part played N
by fluotuations {n ph -n-n::o:-on.w. :nna‘uk;n.

in & Yimited Tange of tenperature (a
below the oriticsl one bE
(IAZ) fovestig.ted the electron- and phonon TR condTeties.
%7 of eupraconductors by Dearna of the ieroscaptesal theary at
Semperaturss that are not very near abaolute zerg, ¥, Y. u:n-oc
and L, B. Curevieh (PTT AX SS3R) spoke about the surflace
energy on ihs Soundery between the ‘supraconductive ang noraal
phases. D, 2. Zudarev and Tu._4 Taerkovnikor atecaticheskiy
1nst1tut AX SISR™T Matheoatics A EiRaie s aumn~ 2oalt with

the thermodvnazice of $3 supraconductive state qn.w:nwouon.:-
Ys V. Tolmacher (rIa%) fav stigated the prodlea of collective
oxallations 'in o Supraconducter, 3, ¥. ahirkoy Awaa-u»:;sw«
inetitut yaderz;is ‘93ledavary - Joins Atitute of Nuclear
Research ), sgoke atout tmaide:ation of Soulenb-intersction
?nv«oz-uon agnionn:o:

of electzons in seniccendustore.
s discus d by Chen® Shlun-hsten N\

of the Couloob fnteraction w.
ADT_Zhouy lst-hatn (zem). -
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- e tgatica of tbe influence exercised by therzoelectiric force

o nm———. Card §/11 tie belavior of oetals st low tezjeratuzes ani investigated

Chentsor, R. uod\uunmuvunﬂ\u

The PACIS all.On
Tesperatures (5-
\esperatur)

10a Conference on the Phyeice of low
yo Yassoyuinoye sowehchaaiys po fiztke afakikh

PERIODICAL: CUeperni fiztcheakikh nsuk, 1359, Yol 67, Nr 4 Pp T43-750
(vsaz)

ABSTRACT: This Conference took »lace from October 27 %0 Noveader 1 a%
™21} 1t was organized dy the Otdeleniye fiziko-zatesati-
sherlirh nauk Akadenii cauk 3332 (deparizent of Phystco-
Bsthematical Jclences of the dcadesy of Sclencas, TasR),
the ikademtys nmuk Cruzinekoy 332 (Acadeay of Sciences,
CrusineXars 832), and the Thilisekiy gosudagetve

_ayy uvale
. versitet im. Stalins (Toal1st State Universivy imen$ Stalir).
The Conferwnce attended dy adout 300 specialiets from

T™411ei, Noscov, Khar'kov Eiyev, lLenin
other eitiey -.u-: ae rm a “E-m r of MM
al present vorking fn the ‘USSR, abous 50

ad, Sverdlovsk, and
ang Chinese sclentiety
lectures wers deliver~

o4 shich vere 2ivided accoriing so re Q:E-\nll‘

~TiT. Calyanomasmesic 1o Suouna.
{10 lectores). I. M. Lifshits and V. 3, Peschazskiy
Kher‘kov  Physico-technical Institute, Xhar'kov Cniveraisy
showed thet the poat iamportant Fart £a coanection with the
galvanonagnetic properties of zetals s flayed by the concrote
fors of the Ferc! surfaze of ccadactlivity electroas. I, Ye.
Alekneyovekiy (IPP) spoke shout axerinents ke ca:
P. Caydukorv, Ze lavestigsnted the variatios
N of the resletance In ¥he Yrunoversal magnstic field at helius
teapesatures of du, Cu, Pb, Ta. Ca, T: ead {togctaer witn
T. I. Kostina) of 3. Ye. S, Pororik aad ¥, 7. Vslotsws
(XPTI) fnvestigeted tho gmivanczacnesic properties at low
02l and found that the
3 field wtTength without at=
1. 2, Zan amd B, C. Lyzarer (XA2TI)
investigated the resistsnce sinicun in gold as low tezpera~
tures end found that £f the easple 1s heateld, the ainizus
dlsappesrs. Yu. P. Caydukov (IPP) satd in this connection
in the course of the discuseion that the oinirua effezt &
0ot occur in gold in the caze of very Pure ginples; the 414
sppearsace of the minimun iv explained by the Plastic deforzo~
tlon of the saople at heliun teaperatures. X, Ya. Azvel’
(EWFTI) gave & Teport of his work in toraection wiih the
quantum theoary of the high-frequency resistanve of zetal ir
8 constant asgnetic field at lov teaperatures. ¥, I. Exzanor
and V. X, Teukernik (KhFTI) spoke about a theofstical inves-

resistance of chroziua grows v
— Card /11 . taing s saturstion value

upoa the skin effect in various conducsors. 2. 1. Terkia and
3._¥. Aleksandrov (KnrrI) spoke atout Dessuresents of the
@lociric realatance of thisz wires cage from highly-pure

tin, En-lorun cadmiuz, and cosputed the free length of
path at £.2°X in these molals as azounting te 1/3 to 2/3 s,
¥, B. Brandd (VGU) mn2 », Y, in and T. ¥. Dmitresks
~§~“ invastigated the infiuerce exercimed b7 tie hLydro-
static pressure {of 1000 atzoazheres absolute pressurs) ugea

-

the quantum cscillatigns of tie sagnetic susceptibiliny of
blaoeth ot 1.8 < 4.2°K. C. Yo, 711'berzan and A, . Tose-
vich (ENPTI) gave & theoretical exslaimtion of thao Zacy ihat
alFsdy relatively ssall defar:zations exerct conaidersdle
iafluence upon oscillation effects in oetals, IV, Nagmetisz,
4e_ 8, Borovik-Noosnov (IPP) deliverei a Teport on iavestiga-
tioms be carried out of the an{sotropy of the weak ferro- «©
Ragaetien in monocrystal sanples of the andiferrozagnetic
- NMaC0, (the effect of aniscirory vas predicted by the thermo-
4 ical theory developed by Dzyaloshtinekiy}, In the course
of the discussion R. A. AlikRanov (IPP) spoke sdout meutrono~
§Teaphieal investications he carried out g 1he zegnetic
atrscture of EnnOu and FeCO, at low ten;ersturs
Kapitsa stre the izporfance pf the rethod based upon
. Dayaloshiaskiy'es theory, X. ¥. Yferres (YRIIPTRI), whose
lecture vas read by 4. 3. Boroylk-Bozanov, rejorted on zeasurs-
R meats carried out by hia (1a s« IPP) 02 the ragmetis ani

tropy of the antife.ouagnetic n:uo» ant Oouoo-nonoﬂ.w-.-w
Card 7/11 Teo &, Turov (IFN A 353K, Sverdlovek) apoke sbout his theore-

o
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21(1), 24(5) S0V/53-69-3-3/6

AUTHORS: Lifshits, I. M., Kaganov, M. I.

TITLE: Some Problems of the Electron Theory of Metals. 1. Classioal
and Quantum Mechanics of Electrons in Metals

PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 69, Nr 3, pp 419-458 (USSR)

ABSTRACT: The first part of this dotailed survey comprises 7 paragraphs.
Paragraph 1: Introduction (posing of the problem; fundamental
works by Bloch and Peierls, Bloch's model, Fermi statistics;
quantum theory of the Fermi fluid by L. D. Landau; semiphenom-
enological theory, energy spectrum of free electrons, dis-
persion law & = ¢(3)); the entire article consists of 3 parts:
mechanics of conductivity electrons, statistical thermodynamics
of electron gas, kinetics (galvanomagnetic- end resonance
phenomena); a large part of the results mentioned here is taken
from the works of & group of theoretical physicists from Khar'kov
Faragraph 2: The geometry of the isoenergetic electron surfaces
(representation of the dispersion law; the periodioc function
(ag) describes the closed isoenergetic surfaces; representation
trodinensional (Fig 1) and threedimensional (Pig 2); special

card 1/3 cases for complicated dispersion law, spatial (Fig 3); open
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S0V/53-69-3-3/6
some Problems of the Electron Theory of Metals. I. Classical and Guantunm
Mechanics of Zlectrons in letals

jsoenergetic surfaces, discussion, representation of various
types (Fig 4)). Paragraph 3 Classic:l mechanics of particles
wilh arbitrary dispersion law (discussion of thc conditions
neccasary for the classical treatment of a problem; investiga-
tion of metal in electric or magnetic fields, both general and
for the case of a constant homogeneous electric and a constant
homogeneous magnetic field, mathematical description, illustrat-
ed by figures 6-9. Paragraph 4: Collisions of quasiparticles.
Scaltering. (Collisions: interaction of electrons with local
periodicity perturbations #hich lead to variations of momentum
and energy of the electron; description of possible inhomo-
gencities and their effecis.) Paragraph 5: quasiclassical energy
levels {quantum-mechanical description of conductivity electrons;
dizmagnetism of electron gas, De Haas - Van Alfen effect, the-
oretical investigation of the behavior of electrons in a mag-
netic field according to Lendau; influence of the crystal lat-
tice, quantization of momentum and energy, setting up of the
equation describing the trajectories (Fig 11); the guantization
Card 2/3 of electron energy manifests itself in a peculiar behavior tf//
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sov/53-69-}-3/6
Some Problems of the Electron Theory of Metals. I. Classical and Guantum
-Mechanics of Electrons in Ketels

the electron gas at low temperatures in the magnetic field
- in oscillation- and resonance effects (e.g. Shubnikov -
De Haas effect, cyclotron resonanoe); the latter are desoribed).
Paragraph 6: Quantum mechanics of the electron with arbitrary
dispersion law. (Representation of electron pehavior in the

f quasimomentum and energy zone (a,p - represen-

description of the theory; discussion of the
problems: investigation of state variations (wave function),
investigation of the steady solution (determination of the
energy levels of the particle); demenstration of treatment on
the basis of two simple examples.) Paragraph T: Quantum theory
of electron scattering with arbitrary dispersion law (investiga-
tion of scattering on local inhomogeneity; definition of scat-
tering center, derivation of an asymptotic expression for the
perturhed pave function by means of the perturbation theory,
investigation of the wave surface of the scattered electron,
definition of acattering cross gection). All problems are dealt
with in a clear and intelligible manner after the manner of text
books. There are 16 figures and 28 references; 19 of which are
card 3/3 Soviet.
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» * uk. dotsent, I}SH » ofley
t . d-

obv.ted.; KUB.HJOUA, T.Ho' md., TBO?IKEHKO, A.So' ekh-n re

LElementary explanation of the theory of rel;z(;ivfg’i 'llft;gft:;a
otnositel'nosti v elementarnom izlozhenii. r (uim na2)
Khar'kovskogo gos.univ., 1960, 173 D.

Lifehits).
. Chlen-korrespondent AN SSSR {for
' en (Relativity {Physics))
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LIFSHITS, 1.M.; PRSCHANSKII, V.G.

Galvanomagnetic characteristics of metals with open Fermi surfaces.
Part 2. 2Zhur. eksp. i teor. fiz. 38 no.1:188-193 Jan '60.
(MIRA 14:9)
1. Fiziko-tekhnicheskiy institut AN Ukrainskoy SSR i Khar'kovskiy
gosudarstvennyy universitet.
(Fermi surfaces) (Magnetic fields)
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83598

s/056/60/oaa/005/031/050
74 2100 B006/B063

AUTHOR : Lifshits, I. M.

TITLE: Anomalous ElectronAéharacteriatica of a Metal in the
High-pressure Range

PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol- 58, NO. 5, pp0 1569-1576 ‘

TEXT: Within the range of high pressure;)and low temperatures, character-
ijstic anomalies of the thermodynamic and kinetic quantities occur, which
are related to the singularities in the energy spectrum of conduction
glectrons\The energy-state density y(g) = dN(e)/de of the conduction

eleotrons is related to the shape of jpoenergetic surfaces in the momentum
£(3) = € . The energy values. of €= & at which the topology of these sur-

faces (Fermi gurfaces) varies -.a8, €.8¢, in the manner jllustrated in
Fig. 1 - correspond to gtate-density singularities. The critical surface
g(p) = €, has gingularities, in the neighborhood of which electron dynamics

has a somewhat peculiar character; the metal shows anomalies of the thermo-

card 1/3
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Anomalous Electron Characteristic
in %the High-pressure Range

dynamic and kinetic characteristics of the
may be theore
compression in the case of high pT
centrations as steady parameters
tion of the properties of a metal in the re
nelectron transition” (variation of the top
First, the author gtudies the anomalies of
for the case of zero temperature, in which
dynamic characteristicse are related to thos
are blurred with rising tempersture.
expressions are derived for
etc, Formulas (11) - (13) express
heat, the coefficient of electronic compres
ficient. The singularities of the two 1
the ranga 2 = 0 (2 ~ P-P ), are illustrat
of paramagnetic Buscepti%ility near z =
this part, the author determines the anoma
It is expressed by formula (20). The second

essures)

ed
0 i

with an investigation of the anomalies of the galvanomagne
card 2/3
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s of a Metal
eleotrbn'gas@ Thes
tically investigated by means of lattice deforma

The- present pap

geveral anoma
the thermodynamic P
the anomalies of the

ast-mentioned cases

lous spin paramagnet

83598

s/os6/6o/oss/oos/031/oso
B006/B063

e anomalies
tion {uniform
and impurity or admixture con-
er desoribes an investiga-
gion of singularities of the
ology of the Fermi gurface).
the thermodynamic:quantities
the singularities of the thermo-
e of v(e). These singularities
lies are studied, and
otential, the free energy,
electronic specific
ibility, end the 9p/3T coef-
, observed in
d b). The anomaly
4, At the end of
jgm at T = O:
part of the present paper deals
tiec characteristics.

X

in Fig. 3 (a an
g shown in Fig.
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8/056 60,/059,/005/005/051
247700 (143, 11%31 1557 B029/B07T
AUTHORS: Alekseyevskiy, No Ye., Gaydukov, Yu. P., Lifshits, I. M., -
Peschanskiy, V. G- u-—l‘”

TITLE: The Fermi Surface of Tin

PERIODICAL: Zhurnal eksperimental'néy i teoreticheskoy fiziki, 1960,
yol. 39, No. 5(11), ppe 1201 - 1214

TEXT: The author gtarts by analyzing the geometrical conditions of the ﬂ\
Fermi surface for tetragonal crystals. The following expression is used
for the dispersion law & (3):

cp cp ap ap
—Z . —2 X —
£(B) = AO—A1 co8 i A, cos ” (coa + cos8 >

2% 2R
ap ap - ap ap
- A3 cos —X cos L. A4 (cos —X + cos __l> . ¢ denotes the lattice
2F 28 by b3

constant along ‘the tetragonal axis [001]yand a ig the lattice constant

card 1/4
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The Fermi Surface of Tin 8/056/60/039/005/005/051

B029/BOT7 J
along the binary axes [1 00] and [0!0]., Detailed statements are supple- '
mented by illustrating the transformation in stereographic projections T
along the direction of the magnetic field. The second part of this
paper deals with determining the directions of plane sections of an
open Fermi surface. There are geveral types of current diagrams with
g = const(a), where a denotes the angle formed by the current and the

open cross section or a certain crystallographic axis (31.3), Using
these polar diagrams of the current intensity it is possible to de-
termine whether the cause of the quadratic increase of resistance for
a given direction of the magnetic field is the compensation of volumes
(V1 = V2) or the presence of open trajectories, and it is possible to

determine the direction of these trajectories. Two special cases are
vl then investigated. The experimental results are given and discussed

in the third part of this paper. Tin was produced by zone melting at

the tekhnologicheskiy otdel IFP AN SS3R (Institute of Physical Problems

of the AS USSR, Department of Technology). The resistance diagrams of

all tin specimens whose axes enclose a small angle with the axis [001]

(0° %' < 30°) have the form of eight-leafed rosettes. If this angle

Card 2/4
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The Fermi Surface of Tin s/056 60/039/005/005/051
B029/BOT7

and very small minima will appear; for these minima
e in the magnetic field was obgerved either-
cage M = 500 are two-leafed rosettes-

Further details are given. A single Fermi gurface cannot explain the

current diagrams of the type IIl. (Such a diagram is obtained by em-
ploying the method of volume compensation; V1 = Vz). Tin has als0 other

igoenergetic surfaces, which make it possible to explain auch a com-
of the energy spectrunl £(8)

pensation of volumes. AY least two sections

are essential to the Fermi surface of tin. The second igoenergetic sur-:j\
face can be closed or open. The two variants of the Fermi surface of

tin can be made %o agree with the stereographic projection along the
main directions of the megnetic field. The open gsurface represents
holes, and the closed one, electrons. The shape of the tubes (the con-
necting parts between the planea) ig very similar to a cylinder. A
quadratic increase of resistance i t for tin in a magnetic
field. The one-leafed characteristic of the Fermi surface could be
used to explain the specific features of the galvomagnetic properties

of lead, cadmium, zinc, and other metals with open Fermi surfaces-

ig increased; new
no saturation of resistanc
The polar diagrams for the

Card 3/4
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\ Academician P. L. Kapitsa is thanked for his interest. There are

6 figures, 3 tables, and 6 Soviet references.

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR
(Institute of Physical Problems, Academy of Sciences
USSR)

SUBMITTED: June 17, 1960
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LIFSHITS, I.M.; TANATAROV, L.V.
Elastic interaction of impurity atoms in crystals. Fiz.
met, i metalloved, 12 10.3:331-337 5 '61. (MIRA 14:9)

1., Fiziko-tekhnicheskiy institut AN USSR,
(Crystal lattices)
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LIFSHITS M.

Quantum cyclotron resonunce in metals. Zhur. eksp. i teor. fiz,
40 no.411235-1236 Ap '61. (MIRA 14:7)

1. Khar'kovskiy gosudarstvennyy universitet.
(Cyclotron resonance) (Fermi surfaces)
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LIFSHITS, I.M.; SLUTSKIN, A.A.; NABUTOVSKIY, V.M.

Characteristics of the motion of charged quasi-particles in a

i
variable and inhomogeneous electromagnetic field. Zhur.eksp. .
teor.fiz. 41 no0.3:1939-948 S ‘'6l. (MIRA 14:10)

1. Fiziko~tekhnicheskly institut AN USSR.
(Dynamics of a particle)
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, 21560
: 5/02761/1 37,/003/009/030
B 2417700 (19, 162,1443) H104/5214
. AUTHORS : Li shits, I, N,, Corrssponding Member of the AS USSR,
; “STutskin, A. A., ang Nabutovskiy, v, M,
TITLE: Scattering effect of

charged quasi-particles at singular
rolnts in the P-space

PERIODICAL: Doklady Akademii nauk 88sR, v. 137,

no. 2y 19611 553'556
TEXT: The kinetic and Tesonance properties of metals and semiconductors
are related to the dynamics of quasiparticles such as conduction carriers,
This scattering effect of the quasi-particles is studied which is
connected with the singularities of the dispersion law and not with the
existence of g scattering center of force, In the Presence of a magnetic
field varying slowly in space and time or a weak longi tudinal electric
field the parameters € (particle energy) and Py (projection of the momen-

tum in the direction of the magnetic field) are not constant, ’However,
Py and € vary sufficiently slowly to allow the motion in the p-space

Card 1/ 5
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